Steady state pharmacokinetics, metabolism and pharmacodynamics of theophylline in children after unequal twice-daily dosing of a new sustained-release formulation.
This was an open-label study in 19 children aged 9-13 years, weighing 27-44 kg, with bronchial asthma. Twenty-four-hour steady-state concentrations of theophylline and its metabolites 1,3-dimethyl uric acid, 3-methyl xanthine and 1-methyl uric acid were assessed after daily dosing of 600 mg (ca 18 mg/kg/day) of the sustained-release theophylline micro-pellet sprinkle system BY158K, for 4 days. The dosing regimen used was an unequal twice-daily dose of 200 mg in the morning after breakfast and 400 mg in the evening after dinner. Twenty-four-hour peak expiratory flow (PEF) profiles were compared before treatment and at steady-state, along with lung function parameters after bronchial provocation. Mean values +/- SD (n = 16) of the steady-state characteristics were Cmin 6.8 +/- 2.1 mg/l, Cmax 14.5 +/- 4.8 mg/l and Cav 10.5 +/- 2.9 mg/l, the plateau time was 11.7 +/- 4.8 hr and peak-trough fluctuation and swing were 72 +/- 21 and 118 +/- 52%, respectively. There was an excellent reproducibility of theophylline pre-dose levels at corresponding time points of the 24-hr sampling period [r = 0.864 (p less than 0.001)]. Mean values +/- SD of the 24 hr average serum metabolite levels were 0.9 +/- 0.2 mg/1 for 1,3-dimethyl uric acid, 0.6 +/- 0.1 mg/1 for 3-methyl xanthine and 0.4 +/- 0.1 mg/1 for l-methyl uric acid. Lung function (n = 17) following bronchial provocation, improved in 10 children after theophylline treatment of 4 days, remained stable in 2 patients and deteriorated in 5 patients. Serum theophylline profiles and PEF profiles ran largely in parallel over the 24-hr period. Six children exhibited typical theophylline induced side-effects, headache (n = 3), nausea (n = 4), dizziness (n = 1), vomiting (n = 4), sleep disturbances (n = 1), pallor (n = 1) and tremor (n = 1), necessitating in 3 children one dose omission/reduction (n = 2) or subsequent dose reduction (n = 1). It has been shown that a twice daily dosing regimen with unequal doses of anhydrous theophylline (BY158K) is well suited to this population of fast metabolisers. The patients were well protected throughout the day, including the critical early morning hours.